shows that gender wage discrimination in export-oriented semi-industrialized countries might be fostering investment and growth in general. While the original analysis does not have internationally comparable wage discrimination data, we replicate the analysis using data from a meta-study on gender wage discrimination and do not find any evidence that more discrimination might further economic growth -on the contrary: if anything the impact of gender inequality is negative for growth. Standing up for more gender equalityalso in terms of wages -is good for equity considerations and at least not negative for growth. * Thanks to Doris Weichselbaumer and Martina Zweimüller for help with the data and René Böheim and Martin Halla for comments.
Introduction
In an influential paper 1 Seguino (2000) showed that gender wage inequality might be good for economic growth. Her hypothesis concerned semi-industrialized export-oriented countries: low wages for female workers in export industries might foster investment, exports and also growth of the economy in general. The analysis was taken up by Mitra-Kahn and Mitra-Kahn (2009) , emphasizing her results and arguing that discrimination of females was particularly growth-promoting in early stages of development. These results are in strong contrast to studies showing convincingly that gender inequality in terms of education or access to jobs is detrimental to growth. While the study by Seguino (2000) may legitimate gender discrimination as being a positive factor for economic growth in the economy, Seguino (2000) herself is only questioning export-oriented growth and industrialization strategies of developing countries: "Yet evidence presented here suggests that gender inequality is a casual factor in investment and economic growth for the semi-industrialized countries in the sample used here" (emphasis added, p. 1224).
While the theory of Seguino (2000) relates to wage discrimination: i.e. paying lower wages to women with equal productivity, the data she has at her disposal are only aggregate wage gaps. We replicate the empirical analysis with internationally comparable gender wage discrimination data coming from a meta-regression on the international gender wage gap (Weichselbaumer, Winter-Ebmer, 2005) and cannot confirm her results: Using various definitions of the gender wage gap, none of the regressions show any positive impact of gender wage discrimination on economic growth.
We revise the discussion about gender inequality and growth in Section 2. Section 3 discusses our construction of gender wage discrimination measures, Section 4 describes the data used and Section 5 presents our results for the growth regressions. Section 6 concludes.
Gender inequality and economic growth
The relation between gender inequality and economic growth is complex and covers several plausible direct and indirect links. In the following, we give a short outline of previous work.
There is solid evidence that gender inequality in education is detrimental to growth.
The theoretical literature suggests that gender inequality will reduce average human capital, thus harming economic growth. Given different talents of children, declining education to equally-talented females must mean that marginal returns to educating girls must be higher than that of boys, which is inefficient (Knowles et al., 2002) . While Barro and Lee (1994) found negative coefficients for female education in growth regressions, the subsequent literature showed that this result was due to the inclusion of some outliers (Dollar and Gatti, 1999) and multicollinearity between male and female school attainment (Klasen, 2002) .
Moreover, female education might have positive additional effects, such as reduced fertility, lower child mortality or higher education of the offspring, which by themselves are all fostering long-term growth perspectives of a country (Schultz, 1997 , Galor and Weil, 1996 , Lagerlöf, 2003 .
Somewhat less robust are results concerning females' access to employment. Klasen and Lamanna (2008) investigate the growth implications of employment gaps. In a crosscountry study covering the time period 1960-2000 they point out the high costs of low female labour force participation for the Middle East and North Africa, which is found to be a major factor explaining growth differences with East Asia. Esteve-Volart (2009) shows for Indian regions that gender gaps in access to managerial positions and to employment more general distorts the optimal allocation of talent and reduces growth.
While there is a large amount of literature on unequal access of females to education, the labor market and other productive assets (such as land, credit, etc.), there is less literature on direct effects of gender wage differentials or discrimination on growth. One argument in favour of gender wage equality invokes market distortions because of wage discrimination.
There are efficiency losses concerning the potential of an economy's workforce: If discriminated against, women might hesitate to participate in the labour market because their reservation wage is not met (Baldwin and Johnson, 1992) . Furthermore, existing wage gaps could affect human capital investment negatively.
There is another way how gender aspects might influence household decisions: A number of studies show that resources devoted to children's wellbeing rise with mother's control over these resources (Sinha, Raju and Morrison (2007) ). Wage gaps which deteriorate women's income position or discourage them from entering the labour market could negatively affect their bargaining power within the household. Therefore, human capital endowments of the next generation might suffer and restrain development. Thomas (1997) , for instance, uses household survey data from Brazil containing information about labour and non-labour income. He finds that increased income for women is linked to a larger share of household budget used for household services, health and education and results in better outcomes of child health. Another indirect effect might operate via fertility (Galor and Weil, 1996) : Fertility decisions of households are also influenced by relative wages of women.
Opportunity costs of children rise with wages, leading to lower population growth and increased level of capital per worker -and, in turn, to higher growth. Seguino (2000) , on the other hand, argues with respect to international competitiveness: gender wage differentials may act as a stimulus to growth in semiindustrialized export-oriented economies. Lower relative wages in female-dominated manufacturing industries will make investment attractive because of high expected profitability; this will boost exports and economic growth. She backs this analysis with a macroeconomic growth model (Blecker and Seguino, 2002) , where lower female wages relax the balance of payments constraint faced by developing countries that require technology imports to move up the industrial ladder. These considerations conform with the labor market analysis of Standing (1999) , who argues that female labor force participation has risen in countries with export-led industrialization due to a pursuit towards lower wages to gain global competitiveness. Seguino (2000) as well as Mitra-Kahn and Mitra-Kahn (2009) -using the same datafind supportive evidence for a small sample of semi-industrialized countries. The argument is partly supported by the results of Busse and Spielmann (2005) , which indicate that countries with higher gender wage gaps have higher exports in labour-intensive goods. However, the authors explicitly doubt that this mechanism can lead to faster growth and emphasize that rather the export structure than total exports are affected. 2
Measures of wage discrimination
Following Seguino (2000) , we analyse the period 1975-1995 where various developing countries successfully adopted export orientation strategies to pursue economic growth. Data sources and definitions of variables can be obtained from Table 1 . Average values of the key variables are presented in Table 2. The essential difference in our work is the source of information on gender wage gaps. Seguino (2000) relies on aggregate earnings data from the International Labour Organization (ILO). Gender wage gap studies require hourly wages, but hours worked were not recorded for some countries. Seguino corrected the earnings data for hours worked in the available cases (p. 1225). Using aggregate earnings or wage data is not appropriate in such an analysis because the theoretical argument relates to wage discrimination: the female-dominated export industry 3 is boosted if there is a gender wage gap for workers with the same productivity. 4
An estimate of gender-discrimination can only be constructed by using micro data, either by using a sex dummy from a wage regression, controlling for productive characteristics like education, training, job-experience etc., or an explicit Blinder-Oaxaca wage decomposition. In the latter, following Blinder (1973) and Oaxaca (1973) , wages are estimated separately for individuals i of the different groups g (males m and females f):
where W gi is the log wage and X gi is a vector of control characteristics of an individual i of group g.
The total wage differential between men and women can then be decomposed into an explained part due to differences in characteristics and an unexplained residual. The difference in mean wages can be written as:
where g W and g X denote the mean log wages and control characteristics of group g and ˆg β represents the vector of estimated parameters from equation (1). While the first term stands for the effect of different productive characteristics (the endowment effect E), the second term represents the unexplained residual U which is due to differences in the estimated coefficients for both groups and is often referred to as discrimination effect.
Our wage discrimination data come from a meta-analysis of existing studies of Blinder-Oaxaca wage decompositions conducted by Weichselbaumer and Winter-Ebmer (2005) . 5 Meta-analysis is a helpful tool to compare empirical results coming from different data sets or being obtained with different econometric methods (Stanley, 2001 ). This technique is particularly suitable for the examination of gender wage differentials because the literature in this area is very standardized in the way the parameter of interest -the discrimination component -is usually estimated. Meta-analysis is collecting all details of the 3 Note that in principle gender wage discrimination data for the export sector only would be required; a restriction neither Seguino (2000) nor we can fulfil. 4 As one crude way to correct for different productivity, Seguino (2000) in another wage gap measure divides aggregate wages by mean educational attainment. 5 These data have also been used to explain international differences in gender wage gaps and the impact of competition and anti-discrimination laws at an international level (Zweimüller et al., 2008; Weichselbaumer and Winter-Ebmer, 2007) .
existing studies and uses them in a meta-regression analysis to make the results comparable across studies (i.e. countries and time).
For the meta-analysis on gender wage differentials, all accessible published estimates for sex-discrimination were collected. In November 2000, Weichselbaumer and Winter-Ebmer searched the Economic Literature Index for any reference to: "(wage* or salar* or earning*) and (discrimination or differen*) and (sex or gender)". In total, 263 papers provided them with the respective estimates for differences in wages of men and women with identical characteristics in 62 countries and cover the time span from 1963 to 1997.
The meta-regression model takes the form:
where R j represents the "gender wage residual", i.e., the unexplained log wage differential, of study j, which can either be the coefficient of a gender dummy from a wage regression or the Blinder-Oaxaca unexplained residual U j from (2), Z kj are the k meta-independent variables, t jt are time dummies and c lj are a set of country dummies; a k , b t and d l are parameters to be estimated.
To extract all the relevant characteristics of a paper and record them in the meta data set, each article was analyzed and carefully coded. Such a meta-regression allows us to construct three internationally comparable estimates of gender wage gaps: The "raw gap" is the mean gender wage differential from the original studies, which does not control for any human capital differences between the sexes.
The "unexplained gap" is the discrimination component estimated in the respective studies; this gap is controlling for different productivity characteristics -but in a way which is idiosyncratic to the data and econometric methods used in the study. Finally, our metaregression analysis allows us to construct a "meta residual": using predicted values from the meta-regression we can estimate what each paper would have reported if a standard method and data set had been used and make the results comparable. This provides us with internationally comparable gender wage residuals for a variety of countries which are better comparable as aggregate data.
We follow exactly the specification of Seguino (2000) and restrict our estimation to a limited number of explanatory variables. 7 The function for the GDP growth rate (d log Y), can be written as
where d log K is the growth rate of the capital stock measured as the growth rate of gross fixed capital formation, and "years of secondary education of the population aged 15 and over" is our proxy for human capital. The coefficients of primary interest are those for our three different measures of the gender wage gap.
Data
Seguino (2000) restricts her sample to 20 semi-industrialized countries which are characterized by export orientation and a large share of female employees in manufacturing industries. Due to availability problems for gender wage gaps compared to the ILO-database, we choose to construct three different samples for the regression analyses.
Sample A consists of the 16 countries in Seguino's original sample for which meta wage information is available 8 . In sample B we add low or middle income countries if they fulfil two criteria: Their exports to GDP ratio as well as the share of manufacturing in exports exceed those shares for the countries in the original Seguino sample. These additional 11 countries therefore extend the sample while they should be similar enough to the original countries to be consistent with Seguino's hypothesized mechanism. 
Results
Our first results in Table 3 (2000) all coefficients are even negative (!), the same as in Sample C. For our preferred gender wage gap measure -the "meta wage residual" which provides the most internationally comparable wage discrimination estimate -we even get marginally significant negative results. So with due caution, we can say, that more discrimination is definitely not related to higher growth rates; if anything, it tends to reduce growth rates somewhat.
The results in Table 4 show results using five-year average growth rates with a fixed effect panel regression. These results are very similar to the ones using only cross-sectional data. Here we find all nine coefficients for the gender wage estimates to be negative and 9 The construction of internationally comparable gender wage gaps is also possible using micro data from the International Social Survey Programme (ISSP). Unfortunately, these data mainly cover OECD countries, which are not appropriate for assessing the gender discrimination-growth hypothesis in export-oriented developing countries. Nonetheless, using these data for 19 (period 1975-1995) or 24 (period 1985-2000) countries, we did not find any relation between gender wage differentials and growth (results are available on request). insignificant. To summarize, none of the results -and also no with more extended growth models -show positive and significant relations between more discrimination of females and higher growth. 10
Conclusion
The relationship between gender (in)equality and economic development has been discussed quite controversially. There is general agreement that keeping women away from education and the labor market in general is restricting the pool of talent and thus detrimental to development and growth. But there are also studies showing that export-led growth in semideveloped countries could be fostered by cheap female labor and gender wage discrimination, which is disturbing from an equity point of view. As previous studies did not have appropriate gender wage discrimination data at their disposal, they had to rely on aggregate gender wage gaps where different productivity of males and females cannot be accounted for. Once we use internationally comparable data for gender wage discrimination we do not find any evidence that more discrimination might further economic growth -on the contrary: if anything the impact of gender inequality is negative for growth. Standing up for more gender equalityalso in terms of wages -is good for equity considerations and at least not negative for growth. 
